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INTERNAL COMBUSTION ENGINE WITH A CONNECTING MEANS 
FOR CONNECTING A FIRST SECTION OF A WIRE HARNESS TO A 
~ SECOND SECTION ON A_ C YLINDER HEAD HOUSING 

The invention pertains to an internal combustion engine with a connecting means for 
connecting a first section to a second section of a wire harness on a cylinder head housing 
according to the introductory clause of Claim 1 and to a process for the installation. 

In an internal combustion engine, the fuel is injected into the combustion chamber 
through an injector. An electronic controller transmits the appropriate actuating signals, which 
determine the switching state of the injector. The signals are transmitted over a wire harness. 
Because the injector is located inside the cylinder head housing, the wire harness must pass 
through the cylinder head housing. This pass-through is critical, because the cylinder head 
housing must be sealed to prevent the leakage of lubricant and fuel into the environment. The 
engine vibrations also subject the wire harness to mechanical stress at the pass-through point. 

EP 0 454 895 Bl describes a pass-through for a wire harness on a cylinder head. The 
wire harness is embedded in a seal, which is mounted between the cylinder head and the boot. In 
another embodiment, the individual wires of the wire harness are pushed through bores in the 
seal. The problem here is that the wire harness can suffer mechanical damage as a result of 
excessive tightening torque when the boot is attached to the cylinder head. 

DE 197 34 970 Al describes a central plug, which is screwed into the cylinder head 
housing of the internal combustion engine. The wire harness leading from the electronic 
controller to the injector consists of a first section and a second section. The first section extends 
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from the electronic controller to a "counterplug". The second section of the wire harness extends 
through the interior of the cylinder head housing from the central plug to the injector. By means 
of a seal, the central plug seals the cylinder head so that no lubricant or fuel can leak out. The 
problem with this plug-bushing concept is that the manufacturing of the parts themselves is 
expensive and the fabrication of the first section of the wire harness with the counterplug is 
complicated. Another difficulty is that the service life of a plug-bushing concept (3,000 hours of 
operation) is much shorter than the service life of a large diesel engine (more than 20,000 hours 
of operation). The plug-bushing concept therefore cannot be used in large diesel engines. 

The invention is based on the task of providing a connecting means for the interface 
between the wire harness and the cylinder head housing which is low in cost, easy to install, and 
leakproof. 

The task is accomplished by the features of Claim 1 and by a process according to Claim 
10. Advantageous embodiments are described in the subclaims. 

According to the invention, the connecting means comprises a terminal carrier and a boot 
and that both the terminal carrier and the boot have means by which they lock themselves in 
position. In the case of the boot, the self-locking means is realized in the form of a latching ring 
or a latching lobe. In the case of the terminal carrier, the self-locking means is realized in the 
form of latching lobes. In the installed state, the terminal carrier is fixed in place on the cylinder 
head housing by the latching lobes, which grip under the cylinder head housing, which has the 
effect of sealing off the interior space. Then the boot is fixed in place on the terminal carrier by 
means of the latching ring or latching lobe. No additional work steps are required to attach the 
boot to the terminal carrier. Nor is there any need for fastening means such as screws or bores. 
The latching ring in the boot offers the advantage that the boot, to which a corrugated hose is 
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attached, can be rotated to any angle on the terminal carrier. The connecting means is designed 
to last for the predicted life of a large diesel engine; that is, the connecting means is designed to 
withstand the effects of vibration for this period of time. 

In one embodiment, it is proposed that the terminal carrier be provided with terminals 
and covers, each terminal consisting of a compression spring and a conductor strip. The second 
section of the wire harness is permanently connected to the conductor strip by a process such as 
soldering or crimping. In addition, the second section of the wire harness is embedded in the 
material of the terminal carrier. This guarantees both leak-tightness and the ability to withstand 
vibrations. Each of the individual wires of the first section of the wire harness is held in place 
between the compression spring the conductor strip by the elastic force of the compression 
spring. The advantage of this arrangement is that the counterplug at the end of the first section 
of the wire harness can be eliminated. The only tool required to attach the first section of the 
wire harness to the terminal carrier is a screwdriver. In addition, the clamping action of the 
compression spring guarantees a uniform clamping force even under vibrational loads and thus 
also a uniform transition resistance between the wires of the first section of the wire harness and 
the conductor strip. In comparison with a conventional screw terminal connection, there is no 
need to retighten the screw. It is known that, in a screw connection of this type, the copper will 
creep and the screw will "loosen". 

Because the inventive connecting device does not need to be screwed in place, sealed, or 
aligned, the assembly time required is cut in half by comparison with the plug-bushing concept. 

Preferred exemplary embodiments are illustrated in the drawings, the same components 
being designated by the same reference numbers: 

- Figure 1 shows an overall diagram; 
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Figure 2 shows a connecting means in a first embodiment (detailed drawing of the 
individual parts); 

— Figure 3 shows a connecting means in a first embodiment (drawing of the assembled 

parts); 

— Figure 4 shows a connecting means in a second embodiment (detailed drawing of the 
individual parts); 

-- Figure 5 shows a connecting means in a second embodiment (drawing of the assembled 
parts); and 

— Figure 6 shows the sequence of installation steps. 

Figure 1 shows the lower half of a cylinder head housing 2 on a crankcase housing 1 of 
an internal combustion engine. In the cylinder head housing 2 are an injector 3 and a valve 
driver 24. Through a high-pressure line 22, fuel is supplied under pressure to the injector 3 from, 
for example, a high-pressure reservoir of a common-rail system. The switching state of the 
injector 3 is determined by an electronic controller 6 (EDC). The signals are transmitted over a 
wire harness. This consists of a first section 4 and a second section 5. The first section 4 of the 
wire harness extends from the electronic controller 6 to the connecting means 7. The connecting 
means 7 represents the interface between the wire harness and the cylinder head housing. The 
second section 5 of the wire harness extends through the interior of the cylinder head housing 2 
from the connecting means 7 to the injector 3. The end of the second section 5 facing away from 
the connecting means 7 is connected to the injector 3 by a contact plug 23. In Figure 1, the 
connecting means 7 is shown before final assembly. Here a terminal carrier 8 has already been 
permanently attached to the cylinder head housing 2. The boot 9 is shown on the first section 4 
of the wire harness, and the ends of the wires of the first section 4 of the wire harness are shown 

4 

< 00683449 I > Express Label No. 

EV343679699US 



with their insulation stripped. 

Reference is made in the following to Figures 2 and 3. Figure 2 shows a detailed view of 
the individual parts of a first embodiment of the connecting means 7, whereas Figure 3 shows the 
parts after they have been assembled. The connecting means 7 consists of the following 
components: a boot 9, terminals 16, a cover 19, a terminal carrier 8, and a corrugated hose 21. 
The wires of the wire harness are protected by the corrugated hose 21 from the mechanical 
damage which could be caused by vibrations. 

The boot 9 consists of the I-shaped boot parts 9A and 9B. These are connected to each 
other by a plastic hinge. Each boot part carries in the interior a section of a latching ring 11, 
reference numbers 1 1 A and 1 IB. This latching ring 1 1 engages in a groove 12 in the terminal 
carrier 8 (see Figure 3). Because of this groove-and-ring arrangement, the boot 9 can be rotated 
360° on the terminal body 8. This offers the advantage that the boot 9, with the corrugated hose 
21 attached to it, can assume any desired angle after the connecting means 7 has been attached to 
the cylinder head. Two terminals 16 are arranged in correspondingly shaped openings in the 
terminal carrier 8. Each terminal 16 comprises a compression spring 17 and a conductor strip 18. 
The terminals 16 are supported on correspondingly designed contours on the top of the terminal 
carrier 8 and on the cover 19. Figure 2 shows the cover 19, which has a two-part design, 
reference numbers 19A and 19B. On a base body 25 of the terminal carrier 8 are several webs 
26 with latching lobes 15, formed as integral parts of the carrier. By means of these latching 
lobes 15, the terminal carrier can grip the wall of the cylinder head housing 2 after installation. 
The latching lobes 15 therefore provide the terminal carrier 8 with a self-locking function. To 
seal off the terminal carrier 8 from the cylinder head housing 2, a groove 20 is provided to accept 
an O-ring. The second section 5 of the wire harness is permanently connected to the conductor 
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strip 18 by means of a process such as soldering or crimping. In addition, the second section 5 of 
the wire harness is embedded in the terminal carrier 8. This guarantees that the opening will be 
leak-tight and that the connection will be able to withstand vibrations. 

Reference is made jointly in the following to Figures 4 and 5. Figure 4 shows the 
individual parts of a second embodiment of the connecting means 7, and Figure 5 shows the 
parts after assembly. The first and second embodiments of the connecting means 7 differ with 
respect to the design of the boot and by the presence of an additional eye on the terminal carrier 
8 (Figure 4). The connecting means 7 consists of the following components: a boot 10, a cover 
19, the terminal carrier 8, and the corrugated hose 21. Two webs 27 with latching lobes 13 are 
provided on the boot 10. By means of these latching lobes 13, the boot 10 is locked in place 
after installation in the eyes 14 provided in the terminal carrier 8. The rest of the functionalities 
of the terminal carrier 8, of the clamp 16, and of the cover 19 are the same as those of the 
embodiment described on the basis of Figures 2 and 3. 

Figure 6 shows the sequence of steps for installing the connecting means 7 in the cylinder 
head housing 2 of an internal combustion engine. In step SI, the terminal carrier 8 along with 
the second section 5 of the wire harness is inserted into the cylinder head housing 2, so that the 
latching lobes 15 grip the housing wall and lock the terminal carrier 8 in place. In step S2, the 
second section 5 of the wire harness is connected to the injector 3. In step S3, the stripped wires 
of the first section 4 of the wire harness are connected detachably to the terminal carrier 8 
(terminals 16). In the last step S4, the boot 9 or boot 19 along with the corrugated hose 21 is 
attached to the terminal carrier 8. 
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List of Reference Numbers 



1 


crankcase housing 


2 


cylinder head housing 


3 


injector 


4 


wire harness, first section 


5 


wire harness, second section 


6 


electronic controller (EDC) 


7 


connecting means 


8 


terminal carrier 


9A,B 


boot, first embodiment 


10 


boot, second embodiment 


11 


latching ring (boot) 


12 


groove 


13 


latching lobe (boot) 


14 


eye 


15 


latching lobe (terminal carrier) 


16 


terminal 


17 


compression spring 


18 


conductor strip 


19A,B 


cover 


20 


groove 


21 


corrugated hose 


22 


high-pressure line 
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23 contact plug 

24 valve driver 

25 base body 

26 web 

27 web 
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